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The  am inoac id  l ' - am inobu tv r i c  ac id  (GABA)  occu rs  t h roughou t  t he  b ra tn  a r rd  sp ina l
co rd  and  i t s  ro le  as  a  n ra jo r  i nh ib i t o r y  neu ro t ransmi t t e r  i s  gene ra l l y  accep ted .  Though
seve ra l  human  d i sease  s ta tes  a re  c l a imed  to  i nvo l ve  a  de ranged  GABA rne tabo l i sm,
the  causa l  r e l a t i onsh ro  be tween  such  a  dvs func t i on  and  these  d i so rde rs  has  no t  been
c lea r l y  es tab l i shed .  The  a in r  o f  t h i s  t hes i s  was  to  ob ta rn  more  rn fo rma t i on  abou t  t he
occurence of  GABA in the bra in and about  the regulat ion of  GABA act iv i ty  t ly  other
neu ro t ransmi t t e r  sys tems ,  espec ia l l y  w i t h i n  t he  n ig ros t r i a ta l  sys tem,  I n  chap te r  lwe
desc r i be  a  s imp le  and  rap id  sem iau toma ted  assay  fo r  GABA in  cen t ra l  ne rvous  t i ssue .
GABA is  iso lated f rom t issue extracts on smal t  CM Sepharose Cl  68 columns and
de tec ted  f l uo r ime t r i ca l l y  w i t h  -ph tha la ldehyde  us ing  a  con t i nuous  f l ow  svs tem (Au to -
analvzer6 ) .  The GABA content  of  several  macrodissected rat  and mouse bra in areas
was  measu red .  Admin i s t ra t i on  o f  3 -mercap to -p rop ion i c  ac id  (MPA)  t o  t he  an ima ls
proved to be as ef fect rve as mrcrowave i r radiat ion to prevent  the post  mortem r ise in
cerebral  GABA levels.  Using the MPA f ixat ion technique and a s l ight ly  improved GABA
assay ,  we  measu red  the  GABA d i s t r i bu t i on  w i th in  t he  sp ina l  co rd  and  nuc leus  cauda -
tus  and  the  GABA con ten t  o f  app rox ima te l y  7O d i sc re te  ra t  b ra tn  nuc le i  ( chap te r  l l ) .
The  h ighes t  concen t ra t t on  o f  GABA in  t he  cauda te  nuc leus  was  found  i n  t he  ven t ro -
cauda l  r eg ion .  GABA appea red  to  be  ra the r  un i f o rm ly  d i s t r i bu ted  i n  t he  ra t  b ra in .  The
concentrat ion var ied f rom 1 1 to 90 nmol /mg prote in.  The lowest  amounts of  GABA
were seen in some hypothalamic nucler ,  g lobus pal l idus,  eminent ia mediana and an
extremely h igh concentrat ion in  the zona ret icu lata of  the substant ia  ntgra.  Micro-
d issect ion of  the la t ter  nucleus af ter  MPA and/or  microwave f ixat ion revealed that
m ic rowave  i r r ad ia t i on  resu l t s  i n  a  a r te fac tua l  l ow  GABA concen t ra t i on .  To  ob ta in
some d i rec t  i n f  o rma t i on  abou t  t he  GABA ac t i v i t y  we  measu red  the  i n  v i vo  re lease  o f
GABA in to  a  pe r fus ion  med ium tha t  was  pumped  th rough  the  subs tan t i a  n ig ra ,  us ing
the  push -pu l l  cannu la  t echn rque  ( chap te r  l l l i .  The  GABA con ten t  o f  t he  pe r fusa te  was
analyzed wi th h igh pressure l iqu id chromatography coupled wi th f luor imetr ic  detect ion,
t ha t  i s  essen t i a l l y  t he  same as  tha t  desc r i bed  i n  chap te r  l .  The  ma lo r  pa r t  o f  t he  GABA
found  i n  t he  n ig ra l  pe r fusa te  was  o f  neu rona l  o r i g i n ,  s i nce  the  re lease  o f  t h i s  am ino -
ac id  was  enhanced  by  po tass ium in  a  ca l c i um dependen t  f ash ion  and  by  e lec t r i ca l
s t imulat ion of  the st r ia tum. Moreover,  the re lease was decreased af ter  b lockade of
the GABA synthesis  or  in  the presence of  te t rodotoxine and increased af ter  inh ib i t ion
o f  t he  deg rada t i on  o f  GABA.  I n t ran ig ra l  app l i ca t i on  o f  dopamine  (DA)  o r  apomorph ine
produced b iphasic changes in the rate of  endogenous GABA re lease f rom the substant ia
n ig ra  ( chap te r  lV ) .  H ighe r  concen t ra t i ons  o f  DA  (>  5O rM)  resu l t ed  i n  a  d im in i shed
GABA re lease,  whi le  h igher  concentrat ions apomorphine (  1 OO 11 [ ! l )  produced a st rongly
increased GABA output .  Both these ef fects were antagonised by the presence o i
haloper idol  (5 r r  M),  which i tse l f  had no ef fect .  Both the DA agonist  ADTN and d ibutyry l
cyc l i c  AMP m im icked  the  i nh ib i t o r y  e f f ec t  o f  50  r  M  DA.  These  resu l t s  sugges t  t ha t
dopaminergic  processes in  the substant ia  n igra af fect  GABAergrc neurotransmiss ion
and  tha t  DA  and  apomorph ine  have  d i f f e ren t  e f f ec t s  on  GABA re lease .  App l i ca t i on
of  the push-pul l  cannula technique to the st r ia tum, that  receives a dopaminergic  input
f rom the  subs tan t i a  n ig ra ,  r evea led  tha t  t he  re lease  o f  endogenous  GABA in  t h i s  nu -
c leus  i s  o f  neu rona l  o r i g i n  t oo  ( chap te r  V ) .  The  dec reased  GABA ou tpu t  a f t e r  l oca l
app l i ca t i on  o f  t he  GABA agon i s t  musc imo l ,  t ha t  was  an tagon i sed  by  p i c ro tox in
suggests a local GABAergic feedback control. Though the cholinomimeticum oxotremorine
s l i gh t l y  i nc reased  the  s t r i a ta l  GABA re lease ,  t h i s  e f f ec t  was  b locked  bo th  by  a t rop ine
and  ha lope r i do l .  The  l a t t e r  two  d rugs  d id  no t  a f f ec t  t he  ra te  o f  GABA re lease  them-
selves.  The morphine induced inhib i t ion of  s t r ia ta l  GABA re lease was counteracted by
na lo rph ine  bu t  no t  i n f l uenced  by  ha lope r i do l .  Se ro ton in  d id  no t  resu l t  i n  any  change  o {
s t r i a ta l  GABA re lease .  Chap te r  V l  dea l s  w i t h  t he  dopamine rg i c  regu la t ron  o f  GABA
re lease  i n  t he  s t r i a tum.  Loca l  app l i ca t i on  o f  DA  p roduced  an  i nh ib i t i on  o f  t he  s t r i a ta l
GABA re lease ,  t ha t  was  reve rsed  by  add i t i on  o f  ha lope r i do l .  Apomorph ine  dec reased
the  GABA re lease  a t  l ow  concen t ra t i ons  (10  r r  M)  wh i l e  a t  h i ghe r  concen t ra t i ons  t he
d rug  was  i ne f f ec t i ve .  We  showed  tha t  amphe tam ine  i n f l uences  GABA re lease  i nde -
penden t  o f  t he  p resence  o f  DA  o r  no rad rena l i ne  (NA) ,  s i nce  the  i nh ib i t o r y  ac t i on  o f
amphe tam ine  was  no t  a f f ec ted  by  p re t rea tmen t  o f  t he  ra t s  w i t h  rese rp ine  and  . r  -me-
thy l -p - t y ros ine  wh ich  s t rong l y  reduces  the  l eve l s  o f  DA  and  NA.  I n  add i t i on  t o  DA ,
